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Bean Improvement in Germany
¥. Rudorf

Selection of nev varieties of beans is done in the Pedersl ERepublic of
Cermany by private breeders. Creseing of verifeties in ovder to combine favorstle
characteristics is the novmel nmethkod of breeding. Resistence to Ceiletotrichum

" lindemsthiersm is of great importznce. Snap beans ere mestly cultivated for
processing. Dry beans are ¢f lecs importence. Varieties for beth puzposes mast
have white cclor of tesca, It i{s of curious interest that in eastern Frisis on
the North Sea varieties are cultivated with special cheracteristics of the pode
whick permits them to be barvested just before vipening, giving a fine palatable
iegume after soaking and cooking. .

In our owa work wild spacies gnd primitive forus sre used as bearers
for gemes of different resistances. Phaseolus wulgaris f. aborigineus BUEK,
has proved to be recistent to four groups of reces of Colletotrichum lindexithianum,

Inheritance of res:stiom te photoperiods hse been shown as follows: E.
vuigaris f. aborisineus = fin ¢ fin * nev * neu ¥; the P. wulgeris parent =
fin fin neu new {fin * 2 indeterminate climbing, fin = determinate bush, neu’ =
short dey rescticn, neu 2 day nestrsl). Fin is epistetic to neu?, therefore in
F; segregatioz 13 9 fin * pex * : 3 fin * nen : 3 finnex * : 1 fin new See
Bibliography. 4 dsy neutral bush types.

Beslatence te Colletotrichum lindemuthisnwm s conditioned by recessive
alleles of 2 genes to the alpha, gawmm end delta greuwp, and by the recessive
slliel of 1 gene to the beta group. It hae not been verified, L{f all these genes
act on independent leci or whather some of these gemes are in the same loci.
Other characteristics heve been observed, but not genetically snalyzed. For
breeding purposes the known genetics of pod and seed colour, pod form and size
and other morpholegical characteristics are used.

An experiment with S35 as sulfate was initfated in 1956 by imbibing seeds
with 3 different concentretions of §35, 1In M3 morphological and phyeiological
aberrants and a rumber of hereditary mutations (avrea, different forms of
sterility, growth habit, pod size and form, seed form and size, aud flower and
teata color) have been found. The percentage of mutaticns, which have taken
place in M} and wes 4.8% with reference to M; plants., Pemsrkable is the
fact that several “mutated genes up te 6 occur in the same M; plent resp. in
its F, descendency. Hew combinations of mutated genes will have occurred in
M. %n M;, 2 or 3 promising mutations could be fsolated within 64,000 plants.

Breeding Beans for Discase Resistence in Germany
W. Rudorf

1. Colletotrichum lindemuthianum. The frequent appearance of new races
has made the selection of resistant varieties very difffcult, Varieties with
partial resistance to single races are known (HUBBELING and cthers}. 1In search
for general resictance to all growps ©f races a strain of Phaszeolus wulgaris £.
aborizinens from northwestern Argentina proved to be of great importance (see
previcus note). Cressing of this wild species &nd backcroasing combined with
ertificiel infections of young seedlings have been done with the single groups
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of races and with mixtures of the different groupe. A variety "Regula',
selected from 2 croes of E. vulgaris x P. coccineus, backecrossed by P. vulgaris
with partial resisctance to some races has been used for backeressing. After

3 backerosses in Fo generation strains with resistance to sll groups of races
ané the characteristice of "Regula' have been produced and are in the state of
weleasing.

2. Phytomonae medicaginis phaseolicola. Phytomonzes is also of much
importance, as there is no protection from fungicides (the same as with
Colletrotrichum). A semiwild strain Bo 19 from a Russian collection has proved
tc be the only resistant variety from among many tested varieiies. Bo 2 of
the same origin has shown to be relatively resistent. As Bo 19 contains at
the same time recessive factors for extreme resistance to alt o known straine
of mosaic vires I, this form was used in breeding for resistance to Phytomonas.
From crcsses of Bo 19 to Topcerop strains immune to Phytomonas and mosaic virus 1
have been selested. They have the pod form of Topcrop, but pods are too short.
Besides, the testa is colored. Resistance to Phytomonas in this cross is
apparently dominant.

3. Mosaic Virus 1 end 2. Several strains of this virus from Germany,
Spain and Argentins have been analyzed. They display a different eggressivity
to different host varieties and show different symptoms. It has been proved that
the extreme resistance of Bo 19, conditioned by the factors a and s (the latter
found in the variety Saxa) is valid for all strains. The hypersemsitivity type
of Topcrop holds alsc true for all strains. Stipple streak hzs not been observed
in our work esrlier at Voldagsen and nou at Koln-Vogelsang.

Resistance to the yellow bean mosaic 2 has been observed in varieties of
Pheseolus coccineus. Genetic analyses of this characteristic and its trans-
mission in P. vuigaris types is extremely difficult on account of sterility of
the hybrids.

No resistance to yellow bean mosaic virus 2 has been found in vulgaris
varieties. Dembl Schautem, a strain selected from material from Ethiopia
shows & very vivid mosaic after infection but does uot suffer in growth, pod,
and seed production. Kentucky Wonder demonstrates total necrosis within s
fortnight to three weeks after infection of primary leaves. In Fy of Dembi
Scheutam x Kentucky Wonder reaction types of Kentucky Wonder (recessive) and
Dembi Schautam segregated into types which have not been infected by repeated
inoculations. Testing of Fy descendencies of these apparentiy resistant plants
will be done during the spring. Should resistance be continued in Fy, the
hypothesis could be forwarded that the recessive factor effect of Kentucky
Wonder for total necrosis has been changed in the desired manner by interaction
with genes from Dembi Schautam.

4. Combination of resistances to Colletotrichwm lindemuthianum,
Phytomonas and virus mosaic 1 iz now in prgress. In this work Colletotrichum
resistant strains heve been crossed with Toperop and very promising strains
have been selected. On the other side P. vulgaris f. aborigineus, resistant
to Colletotrichunm, crossed by Bo 19 (extreme resistance to Phytomonas and
¥eseic virus 1), backcrossed by P. vulgaris f. aborigineus and them three times
by the variety Regule, have ellowed the selection of promising strains. Test-
ing for the combined resistances in numerous strains will be done this sprimg.

For the purpose of combining the 3 resistances, also strains of Bo 19
x Topcrop, resistant £o virus 1 and Phytomonas, have been crossed and backerossed
with Pegula. Testing of numercus F; families will also be done during this
spring



